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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 



The present invention relates to a mounting 
arrangement for an automotive engine with at least one 
row of cylinders arranged in a longitudinal direction of 
the vehicular body, and specifically to a mounting 10 
arrangement for an automotive engine with a longitudi- 
nal arrangement of cylinders, which is suitable for a 
front-wheel drive vehicle or a four-wheel drive vehicle. 



f^^he 



Description of the Prior Art 



IS 



As IS generally known, there are two engine 
arrangements, one being an arrangement for an engine 
with cylinders arranged in a longitudinal direction of the 
vehicle, and the other being an arrangement for an 20 
engine with cylinders arranged in a lateral direction of 
the vehicle. The longitudinal arrangement for the engine 
is advantageous due to more maintenance space 
defined at both sides of the longitudinally ananged 
engine. However, this longitudinal arrangement results 25 
in a relatively long over-all length of the engine in the 
longitudinal direction of the vehicle and consequently a 
relatively large front overhang. For this reason, such a 
longitudinal arrangement would be unsuitable for a 
front-wheel drive vehicle or a four-wheel drive vehicle, 30 
wherein a front-wheel drive unit as well as the engine 
are provided in the engine room. 

Recently, there have been proposed and developed 
various four-wheel drive vehicles employing a V-type 
engine, such as a V-6 engine or a V-8 engine. The V- 35 
type engine is advantageous to provide a shorter entire 
length of the power plant or engine, when compared 
with an in-line engine. In general, the V-type engine per- 
mits a relatively short front overhang. Therefore, such a 
V-type engine would be widely applied for four-wheel 40 
drive vehicles. Assuming that the V-type engine is 
applied for a four-wheel drive vehicle or a front-wheel 
drive vehicle, there are three traditional engine mount- 
ing arrangements respectively shown in Figs. 1 , 2 and 
3. For instance, Japanese Patent First Publication 4S 
Tokkai (Heisei) 4-108037 (corresponding to Japanese 
Patent Application No. 2-224581) discloses an engine 
mounting arrangement similar to that of Figs. 1 . 2 or 3. 

From DE-A-3 604 144 there is known a four-wheel 
drive vehicle having a longitudinally mounted engine. A so 
front-wheel differential gearing is located laterally offset 
and below a front section of an oil pan of said engine. 

The FR-A-1 144 772 discloses a front-wheel driven 
motor vehicle having a shift gearing arranged In front of 
a longitudinally mounted engine. Said shift gearing and ss 
said engine are flanged together such that said engine 
Is disposed behind the front wheel axis. 

From the prior art document EP-A-0 347 260 there 
is known a drive system for vehicles having an engine 



arranged in such a manner^^^the engine protrudes 
more than 50% of its entire length over the vehicle's 
front axis in the vehicle's fonward direction. < 

For the purpose of simplification of description, the.? 
same reference numerals used in the conventional 
engine mounting arrangement shown in Fig. 1 will be 
applied to the corresponding elements used in the other 
conventional engine mounting arrangements shown In 
Figs. 2 and 3 and also applied to the corresponding ele- 
ments used in a preferred embodiment of an inproved 
engine mounting arrangement shown in Figs. 4, 5 and 
6. hereinbelow described in detail. 

Refem'ng now to Fig. 1 , there Is shown a first exem- 
plified prior art mounting an-angement for a V-type 
engine. The engine mounting arrangement is deter- 
mined depending on a relative position relationship 
among a power plant or an engine body 1 of an automo- 
tive Internal combustion engine, a power train, which 
includes a transmission 2 (or a torque converter hous- 
ing), a front differential 3, a companion flange 4, a front- 
wheel drive shaft 5. a propeller shaft 6. and so on, and 
engine-body accessories, which include a power-steer- 
ing pump 7, a compressor 8 for an air conditioner, a 
starter motor 9, and so forth, and other parts, for exam- 
ple engine mounts 1 0. a steering rack unit 11 . a steering 
gear 12, and so on. The first exemplified engine mount- 
ing arrangement shown in Fig. 1 is characterized in that 
the front differential 3 is considerably offset from the . 
side wall of the engine 1 , so as to prevent a front flange 
2a of the transmission 2, which is mounted on the rear 
end of the engine block, from interfering with the rear 
end 3a of tiie front differential 3 and with a connecting 
portion 6a between the front differential 3 and the pro- 
peller shaft 6. As appreciated from the offsetting front 
differential 3 shown In Fig. 1 , the entire width W of the 
engine room is increased, thereby reducing the advan- 
tage of the previously noted longitudinal arrangement 
for the engine. According to the first engine anrange- 
ment of Rg. 1 . since the engine mounts 10 are arranged 
in front of the front differential 3 and in addition the 
engine-body accessories, such as the power-steering 
pump 7 and the compressor 8. are further arranged in 
front of the engine mounts 10, the first engine arrange- 
ment is disadvantageous to provide a shorter entire 
length L of the power plant. 

Referring now to Fig. 2, there is shown a second 
exemplified prior art mountinig arrangement for a V-type 
engine. The second exemplified engine mounting 
arrangement shown In Fig. 2 is characterized in that the 
rear end of the engine crankshaft is longitudinally 
extended by a designated length of extension la, so as 
to avoid the previously noted Interference between the 
front flange 2a and the rear end 3a of the front differen- 
tial 3 or the connecting portion 6a. The second engine 
arrangement is also disadvantageous to provide a 
shorter entire length L of the power plant. 

Referring now to Fig. 3, there is shovm a third 
exemplified prior art mounting arrangement for a V-type 
engine. The third exemplified engine mounting arrange- 
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ment shown in Fig. 3 is characteriz^fl^hat the front 
differential 3 is arranged in a more fonward position than 
the mounting position of the differential 3 shown in Fig. 
1 or Fig. 2 and as a result the engine-body accessories, 
such as the power-steering pump 7 and the compressor s 
8 are relocated from the engine body 1 to the other aux- 
iliary driving unit (not shown). The third engine arrange- 
ment permits both a shorter entire length L and a 
shorter entire width W. However, the third engine 
arrangement requires an auxiliary drive unit for driving io 
the above-mentioned engine-body accessories. This 
results in an increase in total cost of the vehicle. 
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SUMMARY O F THE INVENTION 



IS 



It is therefore, in view of the above disadvantages, 
an object of the present Invention to provide a mounting 
arrangement for an automotive engine with at least one 
row of cylinders arranged in a longitudinal direction of 
the vehicle body, which can be optimally applied for a 20 
four-wheel drive vehicle or a front-wheel drive vehicle 
without increasing total manufacturing cost, while keep- 
ing both a shorter entire length and a shorter entire 
width of the power plant. 

It is another object of the invention to provide a 25 
mounting arrangement for an automotive engine with at 
least one row of cylinders arranged in a longitudinal 
direction of the vehicle body which can prevent a front 
heavy tendency and provide an optimal car weight bal- 
ance between front and rear wheels. so 

In order to accomplish the aforementioned and 
other objects, a mounting arrangement for an internal 
combustion engine with at least one row of cylinders 
arranged in a longitudinal direction of a four-wheel drive 
or a front-wheel drive automotive vehicle, which 35 
employs a front-wheel drive shaft and a front differential 
connected to said front-wheel drive shaft, is character- 
ized in that the front-wheel drive shaft and the front dif- 
ferential are both arranged at the side of the engine in 
the vicinity of the front end of the engine body, and In 40 
addition engine mounts mounting the engine, are 
arranged rearwardly of the front-wheel drive shaft. 

According to another aspect of the invention, a 
mounting arrangement for an internal combustion 
engine with at least one row of cylinders anranged In a 4S 
longitudinal direction of a four-wheel drive or a front- 
wheel drive automotive vehicle, which employs a front- 
wheel drive shaft and a front differential connected to 
the front-wheel drive shaft, is characterized In that the 
front-wheel drive shaft and the front differential are both so 
arranged at the side of the engine in the vicinity of the 
front end of the engine body, engine-body accessories, 
attached to the engine body, are arranged in front of the 
front-wheel drive shaft, and engine mounts mounting 
the engine, are arranged rearwardly of the front-wheel ss 
drive shaft. It is preferable that one of the engine-body 
accessories is arranged substantially upwardly of the 
front differential. The engine-body accessories include 
a power-steering pump unit, an alternator, and a com- 



pressor for an automotivel^Rorxjitioner, each having a 
driven connection with an engine crankshaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rgs. 1 to 3 are plan views illustrating three conven- 
tional mounting arrangements for a V-type engine. 

Rg. 4 is a plan view illustrating an engine mounting 
arrangement of the preferred embodiment according to 
the Invention. 

Rg. 5 is a side view illustrating the engine mounting 
arrangement of the embodiment shown in Fig. 4. 

Rg. 6 is a front view illustrating the engine mounting 
an-angement of the embodiment shown in Figs. 4 and 5. 

DESCRIPTIO N OF THE PREFERRED EMBODI- 
MENTS 

Referring now to Figs. 4, 5 and 6, there is shown an 
improved engine mounting arrangement of the embodi- 
ment according to the invention, which is applied for a 
four-wheel drive vehicle employing a V-6 engine. As 
shown in Fig. 5, both the front differential 3 and the 
front-wheel drive shaft 5 are offset by a distance F-| in a 
more fonA^ard position than a standard or usual mount- 
ing position of the drive shaft 5. Due to offsetting of the 
differential 3 and the drive shaft 5. the steering rack unit 
11 is also offset by the distance F2 in a more forward 
position than a usual position thereof. The engine 
mounts 10 are mounted on a suspension member 13, 
which Is arranged reanwardly of the front-wheel drive 
shaft 5, based on the above-noted offsetting of the dif- 
ferential 3 and the drive shaft 5. As shown In Fig. 4, the 
engine-body accessories, such as the compressor 8 for 
the automotive air conditioner and the alternator 1 4, are 
retained In usual positions, in front of the front-wheel 
drive shaft 5. The above-exemplified accessories have 
a driven connection with the engine crankshaft. As seen 
In Rg. 6, the power-steering pump unit 7 is arranged 
below of the compressor 8. In Fig. 6. reference numer- 
als 15 and 16 respectively denote a mounting member 
for mounting the suspension member 13 on the vehicle 
body and a front side member. 

As set forth above, since both the front differential 3 
and the front-wheel drive shaft 5 are arranged to be off- 
set by the distance F^ in a more fonA^ard position than 
the usual position, such an arrangement reliably pre- 
vents the previously noted interference between the 
front flange 2a of the transmission 2 and the rear end 3a 
of the front differential 3 and between the front flange 2a 
and the connecting portion 6a of the propeller shaft 6. 
As appreciated from the above, the engine mounting 
arrangement of the embodiment permits a shorter 
entire length L and a shorter entire width W of the power 
plant 1 . without offsetting the front differential 3 outside 
of the side wall of the engine and without longitudinally 
extending the rear end of the engine crankshaft. 

As shown in Rgs. 5 and 6. since the front differen- 
tial 3 Is usually disposed below the engine mounts 10, 
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the alternator 14 can be arranged subs ly above 
the front differential 3 rather than just in front of the front 
differential 3. As set forth above, the engine mounting 
arrangement of the embodiment is considerably advan- 
tageous to reduce the entire length L of the power plant. 5 
In the conventional engine mounting arrangements 
shown in Figs. 1 and 2, such an alternator arrangement 
is difficult, since the engine mounts 10 are arranged in 
front of the front-wheel drive shaft 5 and the front differ- 
ential 3. 10 

According to the embodiment, since the power 
plant 1 is arranged rearwards in relation to the front- 
wheel drive shaft 5, a longitudinal distance D between 
the front-wheel drive shaft 5 and a center-of-gravity S of 
the engine weight can be set to a relatively large value, is 
in comparison with a usual distance obtained in a usual 
front differential arrangement. This prevents a front 
heavy tendency. Therefore, the engine mounting 
arrangement according to the invention may provide an 
optima! car weight balance between front and rear 20 
wheels. Due to the frontward arrangement of the front- 
wheel drive shaft, the wheelbase is increased and as a 
result the riding comfort of the vehicle is improved. 

Moreover, in the embodiment, since the engine 
mounts 10 are not arranged in front of the front-wheel 25 
drive shaft 5 but rearwardly of the drive shaft 5. and only 
the engine-body accessories including the alternator 
14, the compressor 8 and the power-steering pump unit 
7 are arranged in front of the front-wheel drive shaft 5, 
such an arrangement assures a relatively large space 30 
for the engine mounts 10, even in a limited space in the 
engine room. As appreciated from the above, since the 
engine mount having a high rigidity can be disposed in 
such a relatively large engine mount space, without 
introducing interference between the engine mount 10 35 
and other parts, the mounting rigidity for the engine nnay 
be enhanced. 

In the preferred embodiment, although the engine 
mounting arrangement according to the invention is 
applied to a four-wheel drive vehicle employing a V-6 40 
engine, such an engine mounting arrangement may be 
applied to a front-wheel drive vehicle employing a front 
differential and a front-wheel drive shaft, and may be 
applied to a four-wheel drive or front-wheel drive vehicle 
employing an automotive engine with at least one row of 4S 
cylinders arranged in a longitudinal direction of the 
vehicular body, including V-type engines, in-line 
engines, or the like. 

Claims 

1 . A mounting ai-rangement for an internal combustion 
engine with at least one row of cylinders arranged 
in longitudinal direction of a four-wheel drive or a 
front-wheel drive automotive vehicle, which ss 
employs a front-wheel drive shaft (5) and a front dif- 
ferential (3) connected to said front-wheel drive 
shaft (5), characterized in that said front differen- 
tial (3) is arranged at either left or right-hand side of 



the engine (1) in the vi Df the front end of the 
tXKjy of said engine (1) and in that engine mounts 
(10) for mounting the engine (1) are arranged rear- 
wardly of said front-wheel drive shaft (5). 

2. A mounting arrangement as claimed in claim 1. 
characterized in that said engine mounts (10) 
consists of a pair of transversely opposed mounts 
which mounts are supported on a high-rigidity sus- 
pension member (13) so that said engine mounts 
(1 0) are closer to a bottom of the body of the engine 
(1). 

3. A mounting arrangement as claimed in any one of 
preceding claims, characterized in that said front- 
wheel drive shaft (5) is arranged at both sides of the 
engine (1) in the vicinity of the front end of the body 
of the engine (1). and in that engine-body accesso- 
ries which accessories are attached to the engine 
(1) and include a power-steering pump unit (7), an 
alternator (14), and a compressor (8) for an auto- 
motive air conditioner, each having a driven con- 
nection with an engine crankshaft, are arranged in 
front of said front-wheel drive shaft. 

4. A mounting arrangement as claimed in claim 3. 
characterized in that at least one of said engine- 
body accessories is arranged above said front dif- 
ferential (3). 

Patentanspruche 

1 . Einbauanordnung fur einen Verbrennungsmotor mit 
wenigstens einer in Lilngsrichtung eines Fahrzeu- 
ges mit Vorderradantrieb oder Vierradantriebe ver- 
laufenden Zylinderreihe, bei welchem eine 
Vorderradantriebswelle (5) und ein mit dieser Vor- 
derradantriebswelle (5) verbundenes Vorderachs- 
differential (3) vorgesehen ist, dadurch 
gekennzeichnet, da6 das Vorderachsdifferential 
(3) entweder auf der linken oder der rechten Seite 
des Motors (1) mjijgr Ng he des vorderen Endes des 
Motork(!^rp ers_des Motors (1) angeordnet ist. und 
daB Motorhalterungen (10) zur Halterung des 
Motors (1) hinter der Vorderradantriebswelle (5) 
angeordnet ist. 

2- Einbauanordnung nach Anspruch 1, dadurch 
gekennzeichnet, daB die Motorhalterungen (10) 
aus einem Paar von einander quer gegenuberlie- 
genden Halterungen bestehen, welche auf einem 
hochfesten AufhSngungsteil (13) gehaltert sind, 
derart. daB die Motoraufhdngung (10) dem Boden 
des MotorkOrpers (1) ndher ist. 

3. Einbauanordnung nach einem der vorangehenden 
Anspruche. dadurch gekennzeichnet, daB die 
Vorderradantriebswelle (5) zu beiden Seiten des 
Motors (1) in der Ndhe des vorderen Endes des 
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Motor kOrpers (1) angeordnet ist; 




Ia3 an dem 



MotorkGrper (1) befestigte Motoranbauteile, welche 
eine Lenkhilfspumpeneinheit (7). eine Lichtma- 
schine (14) und einen Kompressor fur eine LuftWI- 
matisierungseinrichtung umfassen urxi jewells mit s 
der Kurbelwelle antriebsveitounden sind. vor der 
Vorderradantriebswelle angeordnet sind. 

4. Einbauanordnung nach Anspruch 3, dadurch 
gekennzeichnet, dal3 wenigstens eines der Motor- io 
anbauteile oberhalb des Vorderachsdifferentiales 
(3) angeordnet ist 

Revendlcations 



1. Dispositif de fixation pour un moteur k combustion 
interne avec au moins une rang6e de cylindres 
agenc^s en direction longitudinale d'un v^hicule 
automobile k quatre roues motrlces ou k traction 
avant, qui emploie un arbre d'entraTnement (5) des 20 
roues avant et un diff6rentiel avant connects audit 
arbre d'entraTnement des roues avant (5), caract6- 
ris6 en ce que ledit diff§rentiel avant (3) est agenc4 

du c6t6 gauche ou droit du moteur (1) proximity 
de I*extr6mit§ avant de la carcasse dudit moteur (1) 25 
et en ce que les montages (10) du moteur pour fixer 
le moteur (1) sont agenc6s vers I'arri^re dudit arbre 
d'entraTnement (5) des roues avant. 

2. Agencement de montage selon la revendication 1 , 30 
caract6ris6 en ce que lesdits montages (10) du 
moteur se corrposent d'une paire de montages 
transversalement opposes, lesquels montages sont 
support6s sur un organe de suspension (13) de 
grande rigidity, de mani^re que les montages (10) 35 
du moteur soient plus proches du fond de la car- 
casse du moteur (1). 

3- Dispositif de fixation selon Tune quelconque des 
revendications pr6c6dentes, caract6ris6 en ce que 4o 
ledit arbre d'entraTnement (5) des roues avant est 
agenc^ des deux cot^s du moteur (1), k proximity 

de I'extr^mit^ avant de la carcasse du moteur (1 ), et 
en ce que les accessoires de la carcasse du 
moteur. lesquels accessoires sont attaches au 4S 
moteur (1) et comprennerrt runit6 de pompe (7) de 
direction assist6e. un alternateur (14) et un com- 
presseur (8) pour un climatiseur d*automobile, cha- 
cun ayant une connexion men6e avec un 
vilebrequin du moteur, sont agenc^s devant ledit so 
arbre d'entraTnement des roues avant. 

4- Dispositif de fixation selon la revendication 3. 
caract6ris6 en ce qu'au moins I'un des accessoires 

de la carcasse du moteur est agency au-dessus ss 
dudit diff^rentiel avant (3). 



IS 



EP 0 514 943 B1 



i 



FIG.1 

(PRIOR ART) 
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FIG. 2 

(PRIOR ART) 
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